Advanced airway management skills are essential for emergency physicians and are a required competency for trainees sitting for the Fellowship of the Australasian College for Emergency Medicine. The technical psychomotor skills are best taught under supervision in the operating theatre or the emergency department, but the decision making and organisational skills needed to apply them safely and manage their complications are harder to teach.
Patient simulaton Patient simulators have evolved over the last 20 years from simple manikins for teaching cardiopulmonary resuscitation to more complex advanced cardiac life support (ACLS) manikins, which can be defibrillated and intubated. A recent evolutionary step from these ACLS simulators has been the development of physiological modelling simulators. These are human shaped computerised manikins that can be used for complex advanced life support skills training. Importantly, they simulate normal human physiology. They breath with chest wall movement, have a pulse, breath and heart sounds, produce urine, and can be monitored for variables such as electrocardiography, end tidal carbon dioxide, oxygen saturation, heart rate, and blood pressure. The physiological model can be adjusted to reflect disease states, respond appropriately to administered drugs, and alter physical findings, as well as monitored parameters.
The principle of realistic simulation of emergency situations has evolved from the training of airline pilots. For the last 25 years flight simulation has been a required standard for teaching commercial pilots, and all active pilots are required to attend refresher simulator assessments. By repeatedly being exposed to accurate simulation of real situations and emergencies, it enables the pilot to respond appropriately when the real situation arises. The same is true of human simulation. During simulation steps are taken to ensure that things are as realistic as possible-ambulance handover, similar physical environment and noise, hysterical relatives, equipment failures or losses, losing staff to other emergencies, etc. Anecdotally it seems the greater the fidelity of the simulator, the more the participants are "lost" within the simulation.
Thus they allow trainees to experience and manage crises (some extremely rare) in an environment where no The technical skills of intubation can be learnt by experience in the operating room, but the protocol of emergency department RSI and the management of complications are more difficult to learn. There is often a reluctance to allow junior trainees to perform the procedure and when things go wrong the most experienced person is obliged to take over.
We believe that realistic patient simulation provides an opportunity to develop the necessary crisis management and organisational skills to undertake safe emergency department RSI intubations. We designed a one day course for emergency trainees. We believe this is the first of its type in Australasia or the UK.
Advanced airways course The course aim was to teach the theoretical and organisational skills of RSI and the management options for critical problems. It also reviewed the basic technical skills of intubation and the use of airway adjuncts.
There were 12 participants, working in groups of six. The participants comprised seven emergency medicine trainees, one surgical trainee, and two junior anaesthetic senior house officers. There were also two experienced paramedics, included to extend the perspective to pre-hospital airway management issues and to assess the value of the patient simulator in teaching pre-hospital emergency medicine. The faculty consisted of emergency medicine and anaesthetic consultants, includ-Patient simulation to teach advanced airway skills ing an Australian emergency physician certified as an anaesthetic crisis resource management instructor.
The 10.5 hour programme covered the theory of RSI and its pharmacology, assessment of a difficult airway, management of a failed intubation (including surgical airways), and the paediatric airway. There was an initial introductory session to the use of the simulator, which was followed by scenario sessions. All participants were sent detailed pre-course reading.
We developed four scenarios. They were designed to represent common emergency department presentations needing advanced airway skills. The physiological responses for each scenario were programmed into the simulator directly or adapted from existing anaesthetic modules. The candidates were given an "ambulance officer handover" on each patient, and had to gain further information by assessing the simulated patient and starting appropriate monitoring. All the standard emergency department physiological variables (electrocardiography, oxygen saturation, non-invasive blood pressure, end tidal carbon dioxide) could be monitored.
All participants completed scenario 1, as team leader, which let each control an uneventful RSI. In the remaining scenarios roles were rotated, enabling the participants to each undertake the role of team leader in one of the scenarios, and to be involved in the remainder as team members. In scenarios 2-3, the simulation controller had some freedom to modify the situation as scenarios evolved. These The choice of induction and neuromuscular blocking agents were generally appropriate for the scenarios presented. Some constantly displayed the reflex thinking of "thiopentone [thiopental] and suxamethonium", regardless of the clinical situation, and despite the pharmacology lecture and pre-course reading material. Most participants identified the organisational and procedural points required for a safe RSI. Discussion Bloom's cognitive theory of learning identifies six levels of educational objectives (table 1). l These levels of learning apply well to clinical medical education and the application of this cognitive model can be applied to help define a role for simulation in the teaching of aspects of emergency medicine.
In our opinion human patient simulation has two discrete roles in teaching emergency medicine trainees within this cognitive model. At lower levels, it can instruct trainees in specific skills, and demonstrate physiological responses to drugs and illness more dynamically than a textbook description. At higher levels, it provides the opportunity to learn individual skill integration in dealing with complex problems, within a team environment.
It also has a role in the continuing medical education for emergency medicine specialists in crisis management.
In addition to its teaching role, the simulator helps in the formal assessment of skills and knowledge. Multiple choice questions and essay questions assess only factual knowledge, without the integration of these facts. Methods such as the objectively structured clinical examinations go some way towards assessing more complete integration. These are still limited by a lack of reality. A patient simulator can address this. In addition to knowledge, its assessment of the integration, application, and evaluation of that knowledge (Bloom's levels 3-6), goes beyond any other current assessment procedure. It allows candidates to demonstrate how they integrate knowledge in complex problems and how they evaluate and incorporate into their everyday practice.
There is currently debate in the anaesthetic literature over what is the best way to assess crisis management skills using simulators. Assessment of simple technical skills is straightforward. The assessment of performance in a crisis management simulation remains subjective. There are different ways to achieve the same end. The combination of an assessment, which assesses both crisis behaviours and technical skills, may provide the most reliable objective measure. The main problem has been variability between examiners. Devitt et al have proposed a system which appears to be consistent across assessors and to provide experience level discrimination.'21' Conclusion It is our opinion that the use of patient simulation is the ideal way to integrate individual skills into the context of managing an emergency situation in the emergency department. It provides a dynamic and interesting learning environment, which at the same time is safe for patients and trainees. In the case of RSI it lets the trainee integrate the practical skills of intubation in the environment of an emergency department airway problem.
The technology of patient simulators continues to evolve rapidly and as their degree of fidelity increases so does their value as a teaching tool. Work that has already been done in using simulation to teach crisis management in anaesthesia can act as a starting point for developing its further use in emergency medicine.
We plan to continue running this course, as well as developing additional courses for crisis management in emergency medicine.
TOXBASE on the internet
A M Good, D N Bateman TOXBASE, the clinical toxicology database of the UK National Poisons Information Service (NPIS), went on-line in 1983 using Viewdata technology.' Since then it has provided a 24 hour service, access being available at the cost of a local telephone call to any registered medical professional within the NHS with a Viewdata terminal or personal computer (PC).' There are currently more than 570 registered users who make around 50 000 computer accesses each year.
TOXBASE consists of approximately 13 000 substance/product monographs on pharmaceuticals, agricultural and industrial chemicals, household products, toiletries, plants, and venomous animals. Each monograph contains information on toxic ingredients, toxicity, features after overdose, and clinical management. In addition there is general information on gut decontamination, slang terms for drugs, paediatric poisoning, nontoxic plants, poisoning in pregnancy, laboratory services for selected centres, and availability of antidotes for selected toxins.
The top 10 substance types that were the subject of TOXBASE inquiries during 1998 were (in decreasing order) paracetamol, codeine/dihydrocodeine, salicylates, ibuprofen, diazepam, zopiclone, petroleum distillates, caffeine (as a component of compound analgesics), fluoxetine, and dothiepin. leave the more complicated issues involving serious poisonings and combinations of drugs for information staff and doctors.
TOXBASE is now available on the internet (http://www.spib.axl.co.uk/). To use the new TOXBASE a PC with Windows 95, 98, or NT and a frames enabled, Java compliant internet browser is required. This will typically be Microsoft Explorer version 4 (or above) or Netscape version 4 (or above). Access to the internet via either an NHSnet connection or a modem and access to an internet service provider is also needed. Those already registered for the old Viewdata version have been kept informed of developments and can use their current user name and password to access the database. Others, within the NHS, can register on-line. The existing Viewdata service will cease to operate at the end of 1999.
The new internet version of TOXBASE, with improved search and printing facilities, should lead to increased uptake, particularly in England and Wales (most in Scotland and Northern Ireland already use it). The ability to print key details on the management of a poisoning will assist in patient care, and promote best practice. It will remove the need for a "routine" call to the NPIS. NPIS centres will be involved in the promotion of TOXBASE in their locality. The new internet system will also have a feedback facility, which it is hoped will assist in data collection on the toxicology of unusual poisons and of new drugs. In this way the information provided on TOXBASE will be updated to reflect UK experience. Work will then start on a new improved version of the database, in consultation with UK toxicologists and TOXBASE user groups. Accident and emergency staff will therefore have a key role in developing the TOXBASE system for the future. 
